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(54) METHOD FOR FORMING ELECTRODE CATALYST LAYER OF FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
forming a fuel cell electrode catalyst layer, capable of 
forming an electrode catalyst layer which is well- 
balanced in proton conductivity and gas diffusion. 
SOLUTION: The method includes (1) catalyst carrier 
particle 33 mixed electrolyte solution 30 is sprayed in 
the air, to volatilize a part of solvent of the electrolyte *^ 
solution around the catalyst carrier particle 33 in the air; 
the catalyst carrier particle 33, covered with semisolid 
electrolyte, is coated on a matter to be coated 36; 
catalyst carrier particle 33 mixed electrolyte solution 30 
is sprayed plural number of times, and a layer of each 
spraying is recoated on the matter to be coated 36 and 
the layer is dried at each spraying; the liquid composition 
catalyst for example, the quantity of an electrolyte 35 is 4& 
made to be different between each spraying; (2) the 
quantity of the electrolyte 35 in electrolyte solution is 
large in a layer close to the matter to be coated 36; (3) 
the matter to be coated 36 is used as an electrolyte film 

11 of the fuel cell; and (4) heated air for diffusing solution is sent to the spray or a vicinity 
the spray, to accelerate drying. 
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Japan Patent Office is not responsible for 
any 

damages caused by the use of this 
translation. 

l.This document has been translated by 

computer. So the translation may not 

reflect the original precisely. 

2 **** ghows the word which can not be 

translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim l] Carry out the spray of the 
electrolytic solution with which a catalyst 
support particle was mixed in the air, and 
a part of solvent of an electrolytic solution 
of said perimeter of a catalyst support 
particle is volatilized in the air. It is the 
electrode catalyst bed formation method 
of a fuel cell of making a plastered object 
plastering with a catalyst support 
particle covered with an electrolyte of a 
semisolid condition. A liquid presentation 
which carries out the multiple times 
spray of the electrolytic solution with 
which said catalyst support particle was 
mixed, recoats a layer by each spray to 
said plastered lifter, and is made to dry a 
layer for every spray, and carries out a 
spray by each spray, an electrode catalyst 
bed formation method of a fuel cell of 
having changed a catalyst. 
[Claim 2] Carry out the spray of the 



electrolytic solution with which a catalyst 
support particle was mixed in the air, and 
a part of solvent of an electrolytic solution 
of said perimeter of a catalyst support 
particle is volatilized in the air. It is the 
electrode catalyst bed formation method 
of a fuel cell of making a plastered object 
plastering with a catalyst support 
particle covered with an electrolyte of a 
semisolid condition. An electrode catalyst 
bed formation method of a fuel cell 
according to claim 1 of having carried out 
the multiple-times spray of the 
electrolytic solution with which said 
catalyst support particle was mixed, 
having recoated a layer by each spray to 
said plastered lifter, and having dried a 
layer for every spray, and having changed 
an electrolytic amount by each spray. 
[Claim 3] An electrode catalyst bed 
formation method of a fuel cell according 
to claim 2 with many [ a layer side near 
said plastered object ] amounts of an 
electrolyte in an electrolytic solution. 
[Claim 4] An electrode catalyst bed 
formation method of a fuel cell according 
to claim 1, 2, or 3 which uses said 
plastered object as an electrolyte film of a 
fuel cell, and forms a direct electrode 
catalyst bed on this electrolyte film. 
[Claim 5] The electrode catalyst-bed 
formation method of the fuel cell which a 
part of solvent of an electrolytic solution 
of said perimeter of a catalyst support 
particle is volatilized in the air, and is the 
electrode catalyst-bed formation method 
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of a fuel cell of making a plastered object 
plastering with a catalyst support 
particle covered with an electrolyte of a 
semisolid condition, uses [ the spray of 
the electrolytic solution with which a 
catalyst support particle was mixed is 
carried out in the air, and ] said plastered 
object as an electrolyte film of a fuel cell, 
and forms a direct electrode catalyst bed 
on an electrolyte film. 
[Claim 6] a catalyst support particle 
mixing electrolytic solution by which the 
spray was carried out while carrying out 
the spray of the electrolytic solution with 
which a catalyst support particle was 
mixed in the air - or the circumference of 
a catalyst support particle mixing 
electrolytic solution by which the spray 
was carried out gas for solution 
diffusion a sink An electrode catalyst 
bed formation method of a fuel cell made 
into gas which it is [ gas ] the electrode 
catalyst bed formation method of a fuel 
cell of making a plastered object 
plastering with a catalyst support 
particle which a part of solvent of an 
electrolytic solution of said perimeter of a 
catalyst support particle was volatilized 
in the air, and was covered with an 
electrolyte of a semisolid condition, and 
had said gas for solution diffusion 
warmed. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] This invention relates to the 
electrode catalyst bed formation method 
of a fuel cell, especially a solid-state 
polyelectrolyte mold fuel cell. 
[0002] 

[Description of the Prior Art] the 
electrode (an anode ■-) which consists of 
the catalyst bed and diffusion layer which 
have been arranged at the whole surface 
of the electrolyte film (fundamentally 
electric insulator) with which a 
solid-state polyelectrolyte mold fuel cell 
consists of ion exchange membrane, and 
this electrolyte film with the 
film-electrode assembly 
(MEA'Membrane-Electrode Assembly) 
which consists of an electrode (a cathode, 
air pole) which consists of the catalyst 
bed and diffusion layer of a fuel electrode 
and an electrolyte film which were alike 
on the other hand and have been 
arranged A eel is constituted from a 
separator which forms the fluid channel 
for supplying fuel gas (hydrogen) and 
oxidation gas (oxygen, usually air) to an 
anode and a cathode. Carry out the 
laminating of two or more eels, consider 
as a module, carry out the laminating of 
the module, and a module group is 
constituted. A terminal, an insulator, and 
an end plate are arranged to the direction 
ends of a eel laminating of a module 
group, a stack is constituted, a stack is 
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bound tight in the direction of a eel 
layered product laminating, and it 
consists of what was fixed in the 
conclusion member (for example, tension 
plate) prolonged in the direction of a eel 
layered product laminating. With a 
solid-state polyelectrolyte mold fuel cell, 
the reaction which uses hydrogen as a 
hydrogen ion and an electron is 
performed, a hydrogen ion moves the 
inside of an electrolyte film to a cathode 
side, and the reaction which generates 
water from oxygen, a hydrogen ion, and 
an electron (the electron generated with 
the anode of the next ME A lets a 
separator pass, or lets external electrical 
load pass) is performed by the cathode 
side at an anode side, 
anode side: - H2 ->2H++2e-cathode side: 
- the catalyst bed of a 2H++2e-+(l/2) 02 
->H2 O fuel cell electrode is asked for the 
structure where electrical conductivity, 
proton conductivity, and gaseous 
diffusion nature are materialized with 
sufficient balance. Since contraction will 
occur on an electrolyte film if wet coating 
is common and forms in an electrolyte 
film directly, as shown in drawing 7 as 
the formation method of the conventional 
electrode catalyst bed is indicated by 
JP,8-88008,A or, The catalyst bed 5 is 
imprinted on the electrolyte film 6 by 
applying a catalyst bed 5 to the imprint 
base material (polytetrafluoroethylene 
sheet) 4, drying subsequently (process 1 
of drawing 7 ) (process 2 of drawing 7 ), 



carrying out thermocompression bonding 
of it to the electrolyte film 6, and 
removing an imprint base material 
(process 3 of drawing 7 ). Especially 
JP,8-88008,A is indicating what the 
amount of electrolytes by the side of a 
film made size from the amount of 
electrolytes by the side of an electrode by 
the electrode catalyst bed of a fuel cell. 
[0003] 

[Problem(s) to be Solved by the 
Invention] However, there is a problem 
that it is difficult to create the electrode 
catalyst bed structure where proton 
conductivity and gaseous diffusion nature 
are materialized with sufficient balance 
in the above-mentioned wet coating 
method. The reason is as follows. When a 
catalyst, an electrolyte, and the mixed 
suspension of a solvent are coated, as 
shown in the process 1 of drawing 7 
immediately after spreading, an 
electrolyte is still a solution condition. In 
the dryness after spreading, as shown in 
the process 2 of drawing 7 , the thickness 
of a wrap electrolyte is not equal in a 
catalyst, proton conduction has many 
electrolyte portions of a useless thickness 
size, this useless electrolyte portion closes 
a gas passageway, and gaseous diffusion 
nature is worsened. Moreover, an 
electrolyte sediments and lower 
(polytetrafluoroethylene sheet side) 
electrolyte density is deep. In the state of 
an imprint, as shown in the process 3 of 
drawing 7 , the anti-electrolyte film side 
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which is the entrance of gas is closed by 
the electrolyte, gaseous diffusion nature 
falls, degradation is caused, there are few 
amounts of electrolytes by the side of the 
electrolyte film which is the entrance of a 
proton, and the proton conductivity from 
an electrolyte film worsens. If priority is 
given to proton conductivity and the 
amount of electrolytes is made [ many ], a 
useless electrolyte portion will increase, 
it will close a gas passageway, and 
gaseous diffusion nature will worsen. On 
the contrary, if priority is given to 
gaseous diffusion nature and the amount 
of electrolytes is lessened, when it 
imprints on an electrolyte film, the 
electrolyte of the side which touches an 
electrolyte film will decrease, proton 
conductivity will worsen, and the engine 
performance of a fuel cell will fall. 
Therefore, it was difficult to form the 
electrode catalyst bed structure where 
proton conductivity and gaseous diffusion 
nature are materialized with sufficient 
balance. Moreover, by the manufacture 
method of JP, 8-88008, A, in order to bias 
catalyst support carbon with magnetism 
or a centrifugal force, there was a 
possibility that an electrolyte might be 
unevenly distributed. The object of this 
invention has proton conductivity and 
gaseous diffusion nature in offering the 
fuel cell electrode catalyst bed formation 
method which can form the electrode 
catalyst bed materialized with sufficient 
balance. 



[0004] 

[Means for Solving the Problem] This 
invention which attains the 
above-mentioned object is as follows. 

(1) Carry out the spray of the electrolytic 
solution with which a catalyst support 
particle was mixed in the air. It is the 
electrode catalyst bed formation method 
of a fuel cell of making a plastered object 
plastering with a catalyst support 
particle which a part of solvent of an 
electrolytic solution of said perimeter of a 
catalyst support particle was volatilized 
in the air, and was covered with an 
electrolyte of a semisolid condition. A 
liquid presentation which carries out the 
multiple -times spray of the electrolytic 
solution with which said catalyst support 
particle was mixed, recoats a layer by 
each spray to said plastered lifter, and is 
made to dry a layer for every spray, and 
carries out a spray by each spray, an 
electrode catalyst bed formation method 
of a fuel cell of having changed a catalyst. 

(2) Carry out the spray of the electrolytic 
solution with which a catalyst support 
particle was mixed in the air. It is the 
electrode catalyst bed formation method 
of a fuel cell of making a plastered object 
plastering with a catalyst support 
particle which a part of solvent of an 
electrolytic solution of said perimeter of a 
catalyst support particle was volatilized 
in the air, and was covered with an 
electrolyte of a semisolid condition. An 
electrode catalyst bed formation method 
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of a fuel cell given in (l) of having carried 
out the multiple times spray of the 
electrolytic solution with which said 
catalyst support particle was mixed, 
having recoated a layer by each spray to 
said plastered lifter, and having dried a 
layer for every spray, and having changed 
an electrolytic amount by each spray. 

(3) An electrode catalyst bed formation 
method of a fuel cell given [ with many / a 
layer side near said plastered object / 
amounts of an electrolyte in an 
electrolytic solution ] in (2). 

(4) (l) which uses said plastered object as 
an electrolyte film of a fuel cell, and forms 
a direct electrode catalyst bed on this 
electrolyte film, (2), or an electrode 
catalyst bed formation method of a fuel 
cell given in (3). 

(5) The electrode catalyst-bed formation 
method of the fuel cell which a part of 
solvent of an electrolytic solution of said 
perimeter of a catalyst support particle is 
volatilized in the air, and is the electrode 
catalyst-bed formation method of a fuel 
cell of making a plastered object 
plastering with a catalyst support 
particle covered with an electrolyte of a 
semisolid condition, uses [ the spray of 
the electrolytic solution with which a 
catalyst support particle was mixed is 
carried out in the air, and ] said plastered 
object as an electrolyte film of a fuel cell, 
and forms a direct electrode catalyst bed 
on an electrolyte film. 

(6) a catalyst support particle mixing 



electrolytic solution by which the spray 
was carried out while carrying out the 
spray of the electrolytic solution with 
which a catalyst support particle was 
mixed in the air - or the circumference of 
a catalyst support particle mixing 
electrolytic solution by which the spray 
was carried out " gas for solution 
diffusion - a sink - An electrode catalyst 
bed formation method of a fuel cell made 
into gas which it is [ gas ] the electrode 
catalyst bed formation method of a fuel 
cell of making a plastered object 
plastering with a catalyst support 
particle which a part of solvent of an 
electrolytic solution of said perimeter of a 
catalyst support particle was volatilized 
in the air, and was covered with an 
electrolyte of a semisolid condition, and 
had said gas for solution diffusion 
warmed. 

[0005] By electrode catalyst bed 
formation method of a fuel cell the above 

(1) , since a liquid presentation which is 
made to dry a layer for every spray, and 
carries out a spray by each spray, and a 
catalyst were changed, an electrode 
catalyst bed from which a presentation 
differs for every layer can be formed 
certainly, and formation of an electrode 
catalyst bed in which proton conductivity 
and gaseous diffusion nature are 
materialized with sufficient balance is 
attained. By electrode catalyst bed 
formation method of a fuel cell the above 

(2) , since a layer was dried for every 
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spray and an electrolytic amount was 
changed by each spray, an electrode 
catalyst bed from which the amount of 
electrolytes differs for every layer can be 
formed certainly, and formation of an 
electrode catalyst bed in which proton 
conductivity and gaseous diffusion nature 
are materialized with sufficient balance 
is attained. By electrode catalyst bed 
formation method of a fuel cell the above 
(3), since a layer side near a plastered 
object made [ many ] an amount of an 
electrolyte in an electrolytic solution, 
when a plastered object is an electrolyte 
film, a catalyst bed with more electrolytic 
amount to a side nearer to an electrolyte 
film can be formed, and proton 
conductivity and gaseous diffusion nature 
are materialized with sufficient balance. 
Since a direct electrode catalyst bed is 
formed on an electrolyte film, a catalyst 
bed is formed in a 

polytetrafluoroethylene sheet like before, 
and it becomes unnecessary to imprint it 
on an electrolyte film by the above (4) or 
electrode catalyst bed formation method 
of a fuel cell of (5). By electrode catalyst 
bed formation method of a fuel cell the 
above (6) Since gas for solution diffusion 
was made into gas which had a sink and 
this gas for solution diffusion warmed at 
a catalyst support particle mixing 
electrolytic solution by which the spray 
was carried out, or the circumference of a 
catalyst support particle mixing 
electrolytic solution by which the spray 



was carried out By warmed gas, 
evaporation of a solvent component in a 
catalyst support particle mixing 
electrolytic solution by which the spray 
was carried out is promoted, after a 
plastered object is plastered, desiccation 
decreases, and contraction of a plastered 
object and generating of a wrinkling are 
controlled. Moreover, since there is little 
evaporation after a plastered object is 
plastered, it also becomes ignition 
prevention of the spreading section 
circumference. 
[0006] 

[Embodiment of the Invention] Below, the 
electrode catalyst bed formation method 
of the fuel cell of this invention example 
is explained with reference to drawing 1 - 
drawing 6 . The fuel cell with which the 
electrode catalyst bed formation method 
of the fuel cell of this invention example 
is applied is the solid-state 
polyelectrolyte mold fuel cell 10. This fuel 
cell 10 is carried in a fuel cell powered 
vehicle. However, it may be used in 
addition to an automobile. 
[0007] The solid-state polyelectrolyte 
mold fuel cell 10 is the electrolyte film 11 
(fundamentally) which consists of ion 
exchange membrane as shown in drawing 
5 and drawing 6 . the electrode 14 (an 
anode ■■) which consists of the catalyst 
bed 12 and diffusion layer 13 which have 
been arranged at the whole surface of an 
electric insulator and this electrolyte film 
11 the electrode 17 (a cathode -•) which 
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consists of the catalyst bed 15 and 
diffusion layer 16 of a fuel electrode and 
the electrolyte film 11 which were alike 
on the other hand and have been 
arranged The film-electrode assembly 
which consists of an air pole 
(ME A^Membrane -Electrode Assembly), 
Reactant gas passage 27 (only) for 
supplying fuel gas (hydrogen) and 
oxidation gas (oxygen, usually air) to 
electrodes 14 and 17 A eel is formed from 
the separator 18 which forms the 
refrigerant passage 26 (it is also called a 
circulating-water-flow way) where the 
refrigerant for fuel cell cooling (usually 
cooling water) flows and it also calls it a 
gas passageway. Form a module 19 from 
the eel of at least one layer, carry out the 
laminating of the module 19, and a 
module group is constituted. To the 
direction ends of a eel laminating of 
module 19 group, arrange a terminal 20, 
an insulator 21, and an end plate 22, and 
a eel layered product is constituted to 
them. A eel layered product is bound tight 
in the direction of a eel laminating, an 
end plate 22 is fixed with the conclusion 
member 24 (for example, tension plate) 
and bolt 25 which are prolonged in the 
direction of a eel layered product 
laminating on the outside of a eel layered 
product, and it consists of what was made 
into the stack 23. 
[0008] The electrode catalyst bed 
formation method of the fuel cell of this 
invention example As shown in drawing 1 



and drawing 2 , the catalyst support 
particle 33 which consists of a particle 32 
(a particle includes the case where it is 
the particle group which consists of a set 
of two or more particles) of the solid-state 
which supported the solid catalyst 31 is 
mixed. The process 40 which carries out 
the spray of the suspended electrolytic 
solution 30 (solution which melted the 
electrolyte 35 with the solvent) in the air, 
the process 41 which volatilizes a part of 
solvent of the electrolytic solution 30 of 
the catalyst support particle 33 perimeter 
in the air - (-- the process 42 which 
makes the plastered object 36 plaster 
with the catalyst support particle 33 
covered with the electrolyte 35 with 
which 34 changed into the semisolid 
condition when some solvents fell out by 
volatile-matter) and volatilization ■■ since 
-- it becomes. Although the plastered 
object 36 is the electrolyte film 11 of the 
solid-state polyelectrolyte mold fuel cell 
10 desirably, it may be the electrode 
diffusion layer of the solid-state 
polyelectrolyte mold fuel cell 10. When 
the plastered object 36 is the electrolyte 
film 11 of the solid-state polyelectrolyte 
mold fuel cell 10, an electrode catalyst 
bed is formed on a 

polytetrafluoroethylene sheet like before, 
it will not be imprinted on an electrolyte 
film but an electrode catalyst bed will be 
directly formed on the electrolyte film 11. 
[0009] By the above -mentioned electrode 
catalyst bed formation method, a catalyst 
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31 is Pt (platinum), a particle 32 is for 
example, a carbon particle, and an 
electrolyte 35 and the electrolyte film 11 
are for example, fluorine system 
sulfonic acid macromolecule resin, and it 
has Nafion (Du Pont trade name) as an 
example. A "spray" may be the "fuel 
spray", may be "spraying" and should just 
have carried out a spray to the shape of 
the shape of a fog, and a grain in the air. 
A spray is performed by carrying out the 
spray of the electrolytic solution in a 
container 37 from a nozzle 38 with a 
pump etc. 

[0010] In this electrode catalyst bed 
formation method, it will be covered with 
homogeneity by the catalyst support 
particle 33 in the air with the 
surrounding electrolytic solution 30 with 
the surface tension of the surrounding 
electrolytic solution 30 at the spray 
process 40. If the air is further flown in 
this condition (process 41), a part of 
solvent of the electrolytic solution 30 of 
the catalyst support particle 33 perimeter 
evaporates, and it will be in a semisolid 
condition, maintaining the condition of 
having covered to homogeneity. If it is 
made to plaster on the electrolyte film 11 
in this condition, after the electrolyte 35 
has covered to homogeneity, a laminating 
is carried out to the catalyst support 
particle 33 perimeter, and since there are 
few useless electrolytes, porosity will be 
formed into a catalyst bed (process 42). 
The catalyst support particle 33 can be 



changed by making the amount of 
electrolytes in an electrolytic solution 30 
fluctuate, and the amount of the wrap 
electrolyte 33 and thickness can control it. 
the electrode catalyst bed which covered 
the catalyst support particle 33 to 
homogeneity with the surrounding 
electrolytic solution 30 is obtained, 
therefore an ideal three-phase-circuit 
interface is acquired, and compatible [ in 
proton conductivity and gaseous diffusion 
nature / on high level ] by the electrode 
catalyst bed formation method by the 
above-mentioned spray method, - it can 
make - in addition - and the amount of 
electrolytes is controllable. 
[00 11] As for the solvent in an electrolytic 
solution 30, it is desirable to use the thing 
of a low-boiling point. By doing so, since 
the volatilization rate of the solvent in 
the air is quick, distance of a nozzle 38 
and the electrolyte film 11 can be made 
eye small ** and the amount of catalysts 
which disperses around and becomes 
useless can be reduced. 
[0012] The multiple-times spray of the 
electrolytic solution 30 which was mixed 
and the catalyst support particle 33 
suspended is carried out, the layer by 
each spray is recoated on the plastered 
object 36 (electrolyte film 11), and it is 
good also as multilayer coating. In that 
case, a layer is dried for every spray and 
the amount of the electrolyte 35 in an 
electrolytic solution 30 is changed by each 
spray By this multilayer coating, 
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coverage of one layer can be lessened, 
desiccation of the electrolytic solution 
after application is promoted, and even 
when volatilization of the solvent in the 
air is inadequate, deformation of the 
electrolyte coat after application can be 
made into the minimum. 
[0013] In the multilayer coating by this 
multiple-times spray, the liquid 
presentation in the electrolytic solution 
30 of the spray in every time and a 
catalyst can be changed, for example, the 
amount of electrolytes can be changed in 
the electrode layer thickness direction. 
For example, as shown in drawing 3 , on 
the electrolyte film 11 which moves, two 
or more containers 37 are arranged and 
the amount of electrolytes in an 
electrolytic solution 30 is changed every 
container 37. In this case, the amount of 
electrolytes by the side of an 
anti-electrolyte film is richly made into 
PUA for the amount of electrolytes by the 
side of the electrolyte film 11. Since a 
proton moves to an electrode from an 
electrolyte film, and is gradually 
consumed by this and reactant gas is 
gradually consumed from the 
anti-electrolyte film side, the electrode 
structure where effectiveness is still 
higher is acquired by it. 
[0014] The electrode formation by the 
above-mentioned spray method may be 
applied to the formation of a direct 
electrode catalyst bed of up to the 
electrolyte film 11. By doing so, the 



decrease of a process can be planned 
compared with the case where form a 
catalyst bed in a polytetrafluoroethylene 
sheet with a spray method, and it is 
imprinted on an electrolyte film. In that 
case, fear of generating of electric minute 
amount short circuit ** in the electrolyte 
film between the creep of the electrolyte 
film after stack bolting by the 
comparatively big irregularity of the front 
face of a spray formation electrode 
produced when forming a catalyst bed in 
a polytetrafluoroethylene sheet with a 
spray method and imprinting it on an 
electrolyte film, the anode by it, and a 
cathode is removable, although the above 
was the case where an electrode layer 
was formed on the electrolyte film 11 - 
carbon porosity - an electrode diffusion 
layer, and an electrode diffusion layer 
and a catalyst bed may be formed in the 
ground with the spray method of this 
invention. 

[0015] Moreover, as shown in drawing 4 , 
it sets to the above-mentioned spray 
method, the catalyst support particle 
mixing electrolytic solution 30 by which 
the spray was carried out while carrying 
out the spray of the electrolytic solution 
30 with which the catalyst support 
particle 33 was mixed in the air or the 
gas for solution diffusion warmed at the 
circumference of the catalyst support 
particle mixing electrolytic solution 30 by 
which the spray was carried out - a sink 
You may make it make the plastered 
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object 36 (for example, electrolyte film 11) 
plaster with the catalyst support particle 
which a part of solvent of the electrolytic 
solution of the perimeter of a catalyst 
support particle was volatilized in the air, 
and was covered with the electrolyte of a 
semisolid condition. The gas for solution 
diffusion flows out of the gas nozzle 39 for 
solution diffusion. It is air for swirl 
generation, and by making air flow into 
the circumference of the catalyst support 
particle mixing electrolytic solution 30 by 
which the spray was carried out in the 
torsion direction, the gas for solution 
diffusion can open the injection pattern of 
the catalyst support particle mixing 
electrolytic solution 30 by which the 
spray was carried out, and can diffuse the 
catalyst support particle mixing 
electrolytic solution 30. It is the 
temperature of the degree which does not 
damage the plastered object 36, the 
solvent of an electrolytic solution is the 
temperature which can demonstrate an 
effect to volatilization a part, for example, 
the temperature of the warmed gas for 
solution diffusion is 80 degrees C - about 
100 degrees C. 

[0016] By attaching the air runoff nozzle 
43 for solution diffusion to a nozzle 38, 
making the gas for solution diffusion (for 
example, swirl air) flow out of the air 
runoff nozzle 39 for solution diffusion, 
and warming the gas for solution 
diffusion The catalyst support particle 
mixing electrolytic solution 30 breathed 



out from nozzle 38 head, Desiccation of 
the solvent in the air until just before 
plastering the plastered object 36 is 
promoted. Contraction of the plastered 
object 36 (for example, electrolyte film 11) 
produced when drying after plastering 
(however, it does not go to the completion 
of desiccation) and the plastered object 36 
(for example, electrolyte film 11), and 
generating of a wrinkling can be 
prevented. Moreover, it also becomes 
ignition prevention of the spreading 
section circumference. 
[0017] 

[Effect of the Invention] Since the liquid 
presentation which is made to dry a layer 
for every spray, and carries out a spray by 
each spray, and the catalyst were 
changed according to the electrode 
catalyst bed formation method of the fuel 
cell of claim 1, the electrode catalyst bed 
from which a presentation differs for 
every layer can be formed certainly, and 
the electrode catalyst bed in which proton 
conductivity and gaseous diffusion nature 
are materialized with sufficient balance 
can be formed. Since according to the 
electrode catalyst bed formation method 
of the fuel cell of claim 2 the layer was 
dried for every spray and the electrolytic 
amount was changed by each spray, the 
electrode catalyst bed from which the 
amount of electrolytes differs for every 
layer can be formed certainly, and the 
electrode catalyst bed in which proton 
conductivity and gaseous diffusion nature 
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are materialized with sufficient balance 
can be formed. According to the electrode 
catalyst bed formation method of the fuel 
cell of claim 3, since the layer side near a 
plastered object made [ many ] the 
amount of the electrolyte in an 
electrolytic solution, when a plastered 
object is an electrolyte film, the side near 
an electrolyte film can form a catalyst bed 
with many electrolytic amounts, and 
proton conductivity and gaseous diffusion 
nature can form it with sufficient balance. 
According to the electrode catalyst bed 
formation method of the fuel cell of claim 
4, since a direct electrode catalyst bed is 
formed on an electrolyte film, it becomes 
unnecessary to be able to form a catalyst 
bed in a polytetrafluoroethylene sheet 
like before, and to imprint it on an 
electrolyte film, and the decrease of a 
process can be planned. According to the 
electrode catalyst bed formation method 
of the fuel cell of claim 5, since a direct 
electrode catalyst bed is formed on an 
electrolyte film, it becomes unnecessary 
to be able to form a catalyst bed in a 
polytetrafluoroethylene sheet like before, 
and to imprint it on an electrolyte film, 
and the decrease of a process can be 
planned. Moreover, compared with the 
case where form a diffusion layer and a 
catalyst bed in the carbon student ground 
with a spray method, and a eel is formed 
in the electrolyte film of separately 
production of it in piles, the creep of the 
electrolyte film after stack bolting and 



electric fine ****** can be controlled, 
according to the electrode catalyst bed 
formation method of the fuel cell of claim 
6 a spray or, since the gas for solution 
diffusion was made into the gas which 
had a sink and this gas for solution 
diffusion warmed at the circumference of 
a spray By the warmed gas, evaporation 
of the solvent component in the atomized 
catalyst support particle mixing 
electrolytic solution is promoted, after a 
plastered object is plastered, desiccation 
decreases, and contraction of a plastered 
object and generating of a wrinkling are 
controlled. Moreover, since there is little 
evaporation after a plastered object is 
plastered, it also becomes ignition 
prevention of the spreading section 
circumference. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l] It is the cross section having 
expanded and shown the condition of the 
electrolytic solution of the catalyst 
support particle in the electrode catalyst 
bed formation method of the fuel cell of 
this invention example by which the 
spray was carried out, and its perimeter. 
[Drawing 2] The catalyst support particle 
in the electrode catalyst bed formation 
method of the fuel cell of this invention 
example with which the perimeter was 
covered with the electrolyte is the 
expanded sectional view of the electrode 
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catalyst bed by which the laminating was 
carried out. 

[Drawing 31 It is the perspective diagram 
having shown the condition of carrying 
out the multilayer coating by the 
multiple -times spray in the electrode 
catalyst bed formation method of the fuel 
cell of this invention example. 
[Drawing 4l It is the perspective diagram 
having shown the condition in the 
electrode catalyst bed formation method 
of the fuel cell of this invention example 
of passing the gas for solution diffusion to 
the circumference of a spray. 
[Drawing 51 It is the front view of the fuel 
cell with which the electrode catalyst bed 
formation method of the fuel cell of this 
invention example is applied. 
[Drawing 6l a part of fuel cell with which 
the electrode catalyst bed formation 
method of the fuel cell of this invention 
example is applied - it is an expanded 
sectional view. 

[Drawing 7] It is the cross section in 
which having expanded the condition of 
the electrolytic solution of the catalyst 
support particle in the electrode catalyst 
bed formation method of the conventional 
fuel cell by which coating was carried out, 
and its perimeter in order of the process, 
and having shown it. 
[Description of Notations] 

10 (Solid-state Polyelectrolyte Mold) Fuel 
Cell 

11 Electrolyte Film 

12 Catalyst Bed 



13 Diffusion Layer 

14 Electrode (Anode, Fuel Electrode) 

15 Catalyst Bed 

16 Diffusion Layer 

17 Electrode (Cathode, Air Pole) 

18 Separator 

19 Module 

20 Terminal 

21 Insulator 

22 End Plate 

23 Stack 

24 Tension Plate 

25 Bolt 

26 Refrigerant Passage 

27 Gas Passageway 

30 Electrolytic Solution 

31 Catalyst 

32 Particle 

33 Catalyst Support Particle 

34 Volatile Matter 

35 Electrolyte 

36 Plastered Object 

37 Container 

38 Nozzle 

39 Gas Nozzle for Solution Diffusion 
40, 41, 42 Process 



